Fatty acids directly increase the activity of Ca(2+)-activated K+ channels in rabbit coronary smooth muscle cells.
The large conductance Ca2+ activated K+ channel (BK channel) has been considered to play an important role in the excitability and contractility of vascular smooth muscle cells. Activation of the BK channel causes the hyperpolarization and relaxation of vascular smooth muscle cells. It has been reported that fatty acids can affect the BK channel activity and its concentration is increased significantly during myocardial ischemia. These reports suggest that fatty acids may contribute to the ischemic coronary vasodilation by increasing the BK channel activity. However, the underlying mechanism of fatty acid-induced activation of the BK channel is still uncertain. In the present study, we measured the effect of fatty acids on the BK channel activity in rabbit coronary smooth muscle cells by using patch clamp method and also examined its underlying mechanism. Arachidonic acid (AA) dissolved in DMSO activated the BK channel in a dose-dependent manner (from 0.5 to 10 microM), and DMSO (0.1%) alone had no effect on the activity of the BK channel. Arachidonic acid activated BK channels in both cell-attached and inside-out patches, but the onset and recovery of this effect were slower in the cell-attached patch configuration. The BK channel activity was also increased by other fatty acids, including myristic acid, linoleic acid, palmitoleic acid and palmitic acid. Long chain fatty acids were more effective than short chain fatty acids (myristic acid), and there was no statistical difference between the effect of saturated (palmitic acid) and unsaturated fatty acids (palmitoleic acid) on the BK channel activity. The concentration of Ca2+ and Mg2+ in the bathing solution had no appreciable effects on the AA-induced increase of BK channel activity. From the above results, it may be concluded that fatty acids directly increase the BK channel activity and may contribute to the ischemic coronary vasodilatation in rabbit coronary smooth muscle cells.